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(57) ABSTRACT

An open roof construction is provided for a vehicle having a
roof opening in a stationary roof part of the vehicle. The roof
opening comprises forward and rearward roof opening edges
which each extend transversely and two opposite, longitudi-
nally extending roof opening side edges. At least at some of
said roof opening side edges and forward and rearward roof
opening edges have roof opening flanges extending substan-
tially downwardly from the respective roof opening side
edges and forward and rearward roof opening edges. A sta-
tionary roof panel permanently closes part of the roof open-
ing, while a movable panel closes and opens a remainder of
the roof opening. The stationary panel has panel edges
extending along the roof opening side edges and along one of
the forward and rearward roof opening edges and near to
some of which downwardly extending panel brackets are
provided which are attached to corresponding roof opening
flanges.

22 Claims, 9 Drawing Sheets
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1
OPEN ROOF CONSTRUCTION FOR A
VEHICLE

BACKGROUND

The discussion below is merely provided for general back-
ground information and is not intended to be used as an aid in
determining the scope of the claimed subject matter.

Aspects of the invention relate to an open roof construction
for a vehicle, comprising a roof opening in a stationary roof
part of the vehicle, said roof opening comprising forward and
rearward roof opening edges which each extend transversely
and two opposite, longitudinally extending roof opening side
edges, wherein at least at some of said roof opening side edges
and forward and rearward roof opening edges roof opening
flanges are provided extending substantially downwardly
from the respective roof opening side edges and forward and
rearward roof opening edges, the open roof construction fur-
ther comprising a stationary roof panel adjacent said roof
opening side edges and adjacent one of said forward and
rearward roof opening edges and permanently closing part of
the roof opening, and a movable panel for closing and open-
ing the remainder of the roof opening, wherein further in
regions near to and below the roof opening side edges longi-
tudinally extending guides are provided and wherein moving
mechanisms are provided configured to cooperate with said
guides and with the movable panel for moving the movable
panel between a closed position closing the remainder of the
roof opening and an open position substantially below the
stationary roof panel.

In such an open roof construction the stationary roof panel
for example may comprise a glass panel which in a stationary
manner is affixed to and (with an upper surface) extends in a
coplanar manner with (anupper surface of) the stationary roof
part. In its closed position the (upper surface of the) movable
panel also generally will extend in a coplanar manner with the
(upper surface of the) stationary roof part. The guides may be
attached to the flanges or to another stationary part of the
vehicle.

SUMMARY

This Summary and the Abstract herein are provided to
introduce a selection of concepts in a simplified form that are
further described below in the Detailed Description. This
Summary and the Abstract are not intended to identify key
features or essential features of the claimed subject matter,
nor are they intended to be used as an aid in determining the
scope of the claimed subject matter. The claimed subject
matter is not limited to implementations that solve any or all
disadvantages noted in the Background.

In one aspect of the invention the stationary roof panel has
panel edges extending along the roof opening side edges and
along one of the forward and rearward roof opening edges and
near to some of which downwardly extending panel brackets
are provided which are attached to corresponding roof open-
ing flanges.

Thus the roof opening flanges now also are used for fixing
the stationary roof panel and no additional members have to
be provided therefor. This keeps the complexity and number
of constructive members of the open roof construction at a
minimum, while at the same time allowing to mount a sta-
tionary roof part in a simple yet nevertheless effective man-
ner.

In one aspect of the invention at said roof opening side
edges roof opening flanges are provided, wherein the station-
ary roof panel at its panel side edges extending along the roof
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opening side edges comprises downwardly extending panel
brackets which are attached to the roof opening flanges. In
such an embodiment the connection between the stationary
roof and stationary panel occurs at the roof opening side
edges.

In another aspect of the invention the panel brackets are
attached to the roof opening flanges by mounting members,
such as for example bolts or screws, and wherein said mount-
ing members too are configured for attaching said guides to
the roof opening flanges.

This allows a very quick and simple mounting process. But
also dismounting (for example for maintenance or repairs)
becomes very easy in such a manner.

In one aspect of the invention the panel brackets and roof
opening flanges are provided with mounting holes for receiv-
ing the mounting members and wherein the mounting holes
of at least one of the panel brackets and roof opening flanges
are oversized for allowing an adjustment of the position of the
mounting members.

Such an adjustment may be needed, for example, for com-
pensating production tolerances or for compensating wear
after prolonged use.

Itis conceivable, then, that said mounting holes have a fully
closed circumference. This prevents the assembled parts from
becoming completely disengaged from each other when the
mounting members have been loosened for allowing an
adjustment.

As an alternative which allows to partly assemble parts of
the construction (such as the mounting members) before-
hand, said mounting holes may have an open side allowing a
mounting member to be slid in from said open side.

The process of sliding the mounting members in from said
open side may be improved when said mounting holes
diverge from the open side inwardly, and for example are
substantially V-shaped.

In one aspect of the invention it is sufficient when the
mounting holes of the roof opening flanges are oversized;
this, however, does not exclude the possibility that instead (or
additionally) the mounting holes of the panel brackets are
oversized.

It is possible that the panel brackets associated with the
same panel side edge are interconnected for defining a single
elongate panel bracket (which, thus, extends uninterrupted in
the longitudinal direction) or that the panel brackets associ-
ated with the same panel side edge are separated from each
other.

Ifa single (uninterrupted) panel bracket is provided, it may
be shaped for defining an upwardly open water collecting and
draining channel extending longitudinally below the inter-
face between the roof opening side edge and corresponding
panel side edge. Thus the panel bracket additionally performs
the function of such a water collecting and draining channel,
eliminating the need for a separate channel.

In a further aspect of the invention, between a cooperating
panel side edge and roof opening side edge a seal is provided
which has a downward prolongation defining an additional
seal between the panel bracket and roof opening flange and
which is shaped for defining an upwardly open water collect-
ing and draining channel extending longitudinally below the
interface between the roof opening side edge and correspond-
ing panel side edge. This may be an alternative to the previous
embodiment described above (although in theory it would
also be possible to combine both solutions for assuring a very
safe seal).

According to another aspect of the invention the panel
brackets are attached to the roof opening flanges by mounting
members and are undulated in the longitudinal direction for
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defining panel bracket parts between the mounting members
with a spacing from the roof opening flange at least as large as
the maximum dimension of the mounting member from said
roof opening flange. When the movable panel moves under-
neath the stationary roof panel, its side edges (extending
longitudinally) may move along the mounting members (for
example heads of bolts projecting inwardly from the panel
brackets) and may be damaged thereby (in most cases said
side edges of the movable panel are provided with seals which
are vulnerable and may rupture upon a contact with edges of
such heads which are often rather sharp). By the provision of
undulated panel brackets, the bracket parts between mounting
members define guides for such side edges (or seals thereon)
of'the movable panel preventing a contact with the projecting
parts of the mounting members.

In an alternative aspect of the invention the movable panel
is provided with a surrounding seal for engaging the roof
opening side edges in the closed position and wherein the
dimensions of the roof opening flanges and of the panel
brackets as well as the position of the mounting members are
such that the seal of the movable panel is not at the same level
as the mounting members when the movable panel is in its
open position.

It is possible that the guides further are shaped to define
water collecting and draining channels extending longitudi-
nally below the interface between the roof opening side edges
and corresponding panel side edges.

Although in many cases the guides will be attached directly
to the roof opening flanges, it is conceivable too that each
guide is attached to at least one auxiliary brace extending
outwardly, away from the roof opening, from the roof open-
ing flange. Such an embodiment, for example, may be used
when the guide defines a water collecting and drainage chan-
nel which has to be positioned right below the interface
between panel side edge and roof opening side edge.

Such an at least one auxiliary brace may have an inner part
attached to the roof opening flange and extending substan-
tially upward towards the stationary roof part, an intermediate
part extending substantially horizontally and an outer part
extending substantially inward again and having attached
thereto the guide.

For improving the stability and strength of the construction
a stiffening brace may be provided extending directly
between the outer and inner parts of the auxiliary brace; the
intermediate part of the auxiliary brace may directly, or indi-
rectly through an additional part (for example a rubber part)
engage the stationary roof part.

Finally, in yet another aspect of the invention the stationary
panel near to its panel edge extending along the forward or
rearward roof opening edge comprises at least one down-
wardly extending panel bracket which is attached to a corre-
sponding roof opening flange provided at said forward or
rearward roof opening edge. As a result the stationary panel
will be attached to the stationary roof part at three of'its sides
(two side edges and the forward or rearward edge, depending
on whether the stationary roof panel is positioned in the
foremost or rearmost part of the roof opening).

BRIEF DESCRIPTION OF THE DRAWINGS

Hereinafter aspects of the invention will be elucidated
while referring to the drawings, in which:

FIG. 1 shows an impression of a vehicle provided with an
open roof construction;

FIG. 2 shows a cross section according to II-1I in FIG. 1 on
a larger scale;
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FIG. 3 shows two different embodiments of mounting
holes;

FIGS. 4-6 show cross sections corresponding to FIG. 2, but
of different embodiments;

FIG. 7 shows a cross section according to VII-VII in FIG.

6,

FIGS. 8 and 9 show cross sections corresponding to FIG. 2,
but of different embodiments.

DETAILED DESCRIPTION OF THE
ILLUSTRATIVE EMBODIMENTS

Firstly referring to FIGS. 1 and 2, part of a vehicle 1 is
shown which is provided with an open roof construction
according to aspects of the present invention. Said open roof
construction comprises a roof opening 2 in a stationary roof
part 3 of the vehicle 1. The roof opening 2 comprises a first
transverse (forward) roof opening edge 4 and a second trans-
verse (rearward) roof opening edge 5 which each extend
transversely and two opposite, longitudinally extending roof
opening side edges 6.

As appears clearly from FIG. 2, roof opening flanges 7 are
provided at said roof opening side edges 6 extending substan-
tially downwardly (and here also slightly inwardly) from the
respective roof opening side edge 6. FI1G. 2 is also represen-
tative for a situation in which flanges 7 are provided at the
rearward or forward roof opening edge 5 or 4 (in correspon-
dence with cross section according to II'-II' in FIG. 1).

The open roof construction further comprises a stationary
roof panel 8 adjacent the rearward roof opening edge 5 and
permanently closing a rearmost part of the roof opening 2,
and a movable panel 9 for closing and opening the remaining
foremost part of the roof opening 2. The stationary roof panel
8 may comprise a glass panel, which also may be the case for
the movable panel 9. Panel side edges 10 of the stationary roof
panel 8 are provided with seals 11 for at least engaging the
corresponding edges 4,5 or 6 of the roof opening 2. Likewise
the movable panel 9 may be provided with seals 12 (see FI1G.
8).

In regions near to and below the roof opening side edges 6
longitudinally extending guides 13 are provided which are
attached to said roof opening flanges 7, wherein further mov-
ing mechanisms 14 are provided (only schematically indi-
cated at one side in FIG. 1) configured to cooperate with said
guides 13 and with the movable panel 9 (in a manner known
per se) for moving the movable panel 9 between a closed
position closing the remainder of the roof opening 2 (as
illustrated in full lines in FIG. 1) and an open position sub-
stantially below the stationary roof panel 8 (in FIG. 1 indi-
cated schematically by broken lines 9").

FIG. 2 and in a corresponding manner FIGS. 4-9 are also
representative of a situation in which the flange 7 is provided
at a forward roof opening edge 4 or rearward roof opening
edge 5.

Againreferring to FIG. 2, nearto the panel side edges 10 of
the stationary roof panel 8 which extend along the roof open-
ing side edges 6, downwardly extending panel brackets 15 are
provided which are attached to said stationary roof panel 8 in
any known matter (which is not relevant for the present inven-
tion) and to the roof opening flanges 7 by mounting members
16, such as for example bolts or screws. Said mounting mem-
bers 16 too are configured for attaching said guides 13 to the
roof opening flanges 7.

For receiving the mounting members 16 the panel brackets
15 and roof opening flanges 7 are provided with mounting
holes 17, 18 (only shown for the roof opening flanges 7 in
FIG. 3). The mounting holes 17,18 of at least one of the panel
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brackets 15 and roof opening flanges 7 are oversized for
allowing an adjustment of the position of the mounting mem-
bers 16 and thus an adjustment of the position of the station-
ary roof panel 8 with respect to the stationary roof part 3.

FIG. 3 shows two embodiments of oversized mounting
holes in the roof opening flanges 7. The mounting hole 17 has
a fully closed circumference such that a mounting member
16, although loosened to allow an adjustment, cannot be lost.
The mounting hole 18, however, has an open side (said
mounting holes for example may diverge from the open side
inwardly, and for example are substantially V-shaped) allow-
ing a mounting member 16 to be slid in from said open side
without the need for fully detaching the mounting member 16
(for example without the need for fully unscrewing a nut 19).
This allows, for example, to already install the mounting
members 16 onto the panel brackets 15 and next to slide the
stationary roof panel 8 into its place while guiding the shafts
of'the mounting members 16 into the open mounting holes 18.

As shown in broken lines in FIG. 3, a succession of panel
bracket parts 15' are shown in a position for cooperating with
the roof opening flange 7.

Along the longitudinal extension of the roof opening
flanges 7 generally a number of mounting members 16 will be
provided. For each mounting member 16 the stationary roof
panel 8 may comprise a separate panel bracket 15, but it is
also conceivable that the panel brackets 15 associated with the
same panel side edge 10 are interconnected for defining a
single elongate panel bracket.

FIG. 4 shows an embodiment in which indeed such a single
elongate panel bracket 15 is provided at each longitudinal
panel side edge 10. This single elongate panel bracket 15 is
shaped for defining an upwardly open water collecting and
draining channel 20 extending longitudinally below the inter-
face between the roof opening side edge 6 and corresponding
panel side edge 10.

In FIG. 5 an alternative embodiment has been illustrated in
which between a cooperating panel side edge 10 and roof
opening side edge 6 a seal 11 is provided which has a down-
ward prolongation 21 defining an additional seal between the
panel bracket 15 and roof opening flange 7 and which further
is shaped for defining an upwardly open water collecting and
draining channel 22 extending longitudinally below the inter-
face between the roof opening side edge 6 and corresponding
panel side edge 10. Of course such a seal configuration also
may be combined with a panel bracket 15 shaped in accor-
dance with FIG. 4, creating a fail-safe seal arrangement.

In FIGS. 6 and 7 the panel brackets also are combined into
single elongate panel brackets 15 at both panel side edges 10
of the stationary roof panel 8 which are attached to the roof
opening flanges 7 by mounting members 16. The brackets 15
are undulated in the longitudinal direction for defining panel
bracket parts 15' between the mounting members 16 with a
spacing 23 from the roof opening flange 7 at least as large as
the maximum dimension 24 of the mounting member 16 from
said roof opening flange 7. As a result those panel bracket
parts 15' may act as guide surfaces (defining a guide path 25)
for guiding longitudinal side edges of the movable panel 9 (or
seals 12 provided thereon) when the movable panel 9 moves
underneath the stationary roof panel 8. Thus these side edges
or seals will not be engaged in a detrimental manner by the
mounting members 16.

Another way for achieving such a result has been illus-
trated in FIG. 8. In this embodiment the movable panel 9 is
provided with a surrounding seal 12 for engaging the corre-
sponding roof opening edges 4,6 (and the forward edge of the
stationary roof panel 8) in the closed position. The dimen-
sions of the roof opening flanges 7 and of the panel brackets
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15 as well as the position of the mounting members 16 (and
holes therefor) are such that the seal 12 of the movable panel
9 is not at the same level as the mounting members 16 (in this
particular case above the mounting members 16) when the
movable panel 9 is in its open position below the stationary
roof panel 8. Now the panel brackets 15 need not to be
undulated.

FIG. 8 further shows that the guides 13 are shaped to define
water collecting and draining channels 26 extending longitu-
dinally below the interface between the roof opening side
edges 6 and corresponding panel side edges 10. Again, such
channels 26 may be combined with any of the channels 20 or
22 mentioned before.

In this embodiment each guide 13 by means of additional
mounting members 28 is attached to at least one auxiliary
brace 27 (a succession thereof or a single, combined one)
extending outwardly, away from the roof opening 2, from the
roof opening flange 7. In the illustrated embodiment the at
least one auxiliary brace 27 has an inner part 29 attached to
the roof opening flange 7 by the mounting members 16 and
extending substantially upward towards the stationary roof
part 3, an intermediate part 30 extending substantially hori-
zontally and an outer part 31 extending substantially inward
again and having attached thereto the guide 13 by means of
the additional mounting members 28. The intermediate part
30 of the auxiliary brace 15 indirectly engages the stationary
roof part 3 through an additional part 32, for example made of
rubber. But also a direct engagement is possible, for example
when the intermediate part 30 is attached to the stationary
roofpart 3 by welding, riveting or other ways. This adds to the
stability of the construction.

Finally, FIG. 9 shows an embodiment quite similar to the
embodiment of FIG. 8, but now the intermediate part 30 of the
auxiliary brace 27 does not engage the stationary roof part 3.
Instead a stiffening brace 34 is provided extending directly
between the outer and inner parts 29,31 of the auxiliary brace
27 and connected to the mounting members 16 and additional
mounting members 28. Further it appears that the outer part
31 may be prolonged (for example to be attached to a station-
ary part of the vehicle 1).

FIGS. 8 and 9 further illustrate guide channels 33 which in
a manner known per se may cooperate with the moving
mechanisms 14 and which also may house drive cables for
such mechanisms.

Although the subject matter has been described in lan-
guage specific to structural features and/or methodological
acts, it is to be understood that the subject matter defined in
the appended claims is not necessarily limited to the specific
features or acts described above as has been held by the
courts. Rather, the specific features and acts described above
are disclosed as example forms of implementing the claims.

What is claimed is:

1. An open roof construction for a vehicle, comprising:

a stationary roof part of the vehicle having a roof opening,
said roof opening comprising first and second transverse
roof opening edges which each extend transversely and
two opposite, longitudinally extending roof opening
side edges arranged parallel to forward movement of the
vehicle, wherein at least at some of said roof opening
side edges and first and second transverse roof opening
edges, roof opening flanges are provided extending sub-
stantially downwardly from the respective roof opening
side edges and the first and second transverse roof open-
ing edges;

a stationary roof panel adjacent said roof opening side
edges and adjacent one of said first and second trans-
verse roof opening edges and permanently closing part
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of the roof opening, wherein the stationary roof panel
has panel edges extending along the roof opening side
edges and along one of the first and second transverse
roof opening edges and near to some of which panel
brackets are provided inclining downwardly from the
stationary panel to a lower end which is attached to
corresponding said roof opening flanges; and

amovable panel configured to close and open a remainder
of the roof opening;
longitudinally extending guides provided in regions near to
and below the roof opening side edges, wherein said
guides are attached to the roof opening flanges;

moving mechanisms configured to cooperate with said
guides and with the movable panel to move the movable
panel between a closed position closing the remainder of
the roof opening and an open position substantially
below the stationary roof panel.

2. The open roof construction according to claim 1,
wherein at said roof opening side edges the roof opening
flanges are provided, wherein panel side edges of the station-
ary roof panel extending along the roof opening side edges
comprise downwardly extending panel brackets which are
attached to the roof opening flanges.

3. The open roof construction according to claim 1,
wherein the panel brackets are attached to the roof opening
flanges by mounting members, said mounting members con-
figured to attach said guides to the roof opening flanges.

4. The open roof construction according to claim 3,
wherein the panel brackets and roof opening flanges are pro-
vided with mounting holes configured to receive the mount-
ing members and wherein the mounting holes of at least one
of the panel brackets and roof opening flanges are configured
as oversized to allow an adjustment of a position of the
mounting members.

5. The open roof construction according to claim 4,
wherein said mounting holes have a fully closed circumfer-
ence.

6. The open roof construction according to claim 4,
wherein said mounting holes have an open side configured to
allow a mounting member to be slid in from said open side.

7. The open roof construction according to claim 6,
wherein said mounting holes converge from the open side
inwardly.

8. The open roof construction according to claim 4,
wherein the mounting holes of the roof opening flanges are
oversized.

9. The open roof construction according to claim 1,
wherein the panel brackets associated with the same panel
side edge are interconnected to define a single elongate panel
bracket.

10. The open roof construction according to claim 1,
wherein the panel brackets associated with the same panel
side edge are separated from each other.

11. The open roof construction according to claim 9,
wherein the single elongate panel bracket is shaped to define
an upwardly open water collecting and draining channel
extending longitudinally below the interface between the roof
opening side edge and corresponding panel side edge.

12. The open roof construction according to claim 1,
wherein between a cooperating panel side edge and roof
opening side edge a seal is provided which has a downward
prolongation defining an additional seal between the panel
bracket and roof opening flange and which is shaped to define
an upwardly open water collecting and draining channel
extending longitudinally below the interface between the roof
opening side edge and corresponding panel side edge.
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13. The open roof construction according to claim 9,
wherein the panel brackets are attached to the roof opening
flanges by mounting members and are undulated in the lon-
gitudinal direction so as to define panel bracket parts between
the mounting members with a spacing from the roof opening
flange at least as large as a maximum dimension of the mount-
ing member from said roof opening flange.

14. The open roof construction according to claim 3,
wherein the movable panel is provided with a surrounding
seal configured to engage the roof opening side edges in the
closed position and wherein the dimensions of the roof open-
ing flanges and of the panel brackets as well as the position of
the mounting members are such that the seal of the movable
panel is not at the same level as the mounting members when
the movable panel is in the open position.

15. The open roof construction according to claim 1,
wherein the guides further are shaped to define water collect-
ing and draining channels extending longitudinally below the
interface between the roof opening side edges and corre-
sponding panel side edges.

16. The open roof construction according to claim 1,
wherein each guide is attached to at least one auxiliary brace
extending outwardly, away from the roof opening, from the
roof opening flange.

17. The open roof construction according to claim 16,
wherein the at least one auxiliary brace has an inner part
attached to the roof opening flange and extending substan-
tially upward towards the stationary roof part, an intermediate
part extending substantially horizontally and an outer part
extending substantially downward again and having attached
thereto the guide.

18. The open roof construction according to claim 17,
wherein a stiffening brace is provided extending directly
between the outer and inner parts of the auxiliary brace.

19. The open roof construction according to claim 17,
wherein the intermediate part of the auxiliary brace directly,
or indirectly through an additional part, engages the station-
ary roof part.

20. The open roof construction according to claim 1,
wherein the stationary panel near to its panel edge extending
along the first transverse roof opening edge comprises at least
one downwardly extending panel bracket which is attached to
a corresponding roof opening flange provided at said first
transverse roof opening edge.

21. The open roof construction according to claim 1,
wherein the stationary panel near to its panel edge extending
along the second transverse roof opening edge comprises at
least one downwardly extending panel bracket which is
attached to a corresponding roof opening flange provided at
said second transverse roof opening edge.

22. An open roof construction for a vehicle, comprising:

a stationary roof part of the vehicle having a roof opening,

said roof opening comprising first and second transverse
roof opening edges which each extend transversely and
two opposite, longitudinally extending roof opening
side edges arranged parallel to forward movement of the
vehicle, wherein at least at some of said roof opening
side edges and first and second transverse roof opening
edges, roof opening flanges are connected directly to and
extend substantially downwardly from the respective
roof opening side edges and first and second transverse
roof opening edges at the respective roof opening side
edges and first and second transverse roof opening
edges;

a stationary roof panel adjacent said roof opening side

edges and adjacent one of said first and second trans-
verse roof opening edges and permanently closing part
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of the roof opening, wherein the stationary roof panel
has panel edges extending along the roof opening side
edges and along one of the first and second transverse
roof opening edges and near to some of which panel
brackets are provided inclining downwardly from the 5
stationary panel to a lower end which is attached to said
corresponding roof opening flanges;

a movable panel configured to close and open the remain-
der of the roof opening;

longitudinally extending guides provided inregions nearto 10
and below the roof opening side edges, wherein said
guides are attached to the roof opening flanges; and

moving mechanisms configured to cooperate with said
guides and with the movable panel to move the movable
panel between a closed position closing the remainder of 15
the roof opening and an open position substantially
below the stationary roof panel.
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